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what is known as the Atomic Number of the element under
examination.*
This example suffices to bring out two points. In the first
place, there is something calculable in connection with spectral
lines; and, secondly, there must be some general relationship
between the spectra of all the elements, since a single formula
suffices to express their characteristics.
3.  Flame Spectra.
The spectra of volatile materials in flames are among the
first phenomena which the student encounters in his analytical
training, for the ordinary flame tests depend upon them ; but
when the matter is examined with proper precautions it is
found to be by no means so simple as it appears at first sight.
It must be remembered that a flame is not a uniform thing,
but possesses a somewhat complex structure; and in conse-
quence of this organisation, each of its different zones has a
character of its own which exerts a certain influence upon
spectroscopic work.
Examination of a Bunsen flame will show that it is com-
posed of three main zones which are readily distinguishable
from one another. In the very centre of the flame, just where
it emerges from the jet, there is a blue cone. Superimposed
upon this there is a greenish intermediate zone, more luminous
than the blue cone. Finally, the main body of the flame is
an outer zone which is almost non-luminous. The blue cone
contains an excess of coal-gas and forms the reducing part of
the flame; the intermediate zone is supposed to be a region
in which the air and gas form an explosive mixture of a con-
centration such that the velocity of the explosion wave is
exactly the same as the rate at which gas is issuing from the
burner; the outer mantle of the flame contains a mixture of
gas and air which varies in composition from centre to super-
ficies, gas being in excess in the inner parts and oxygen in ex-
cess at the surface. This outer mantle forms the oxidising
flame of the Bunsen.
It is quite evident that when a salt is introduced into such
a flame, each of the three regions will exert a different influ-
* The term Atomic Number is explained on p. 339.